Abstract -The definition of meaningful and realistic targets is the key element in the development of agri-environmental measures to improve the present situation of agricultural landscapes both from ecological and socio-economic points of view. Such targets should be based on a system of reference values that consider ecological thresholds and the carrying capacity of ecosystems and landscapes as well as the demands and necessities of human society in a specific area. In this way, so-called Environmental Minimum Requirements (EMR) can be prescribed for each indicator selected. With the help of EMR it is possible to envisage the minimum values to be matched by the state indicators, below which the particular environmental function becomes jeopardised at the level of the area under consideration. Thus, the definition of EMR is the crucial step to bridge scientific analyses of the ecological state with socio-economic and political evaluations. In examples of the EU-project AEMBAC, various approaches of determining EMR for indicators in the field of biodiversity, soil, water and 'landscape' are described. EMR can be classified according to their sources, spatial differentiation, scale and temporal validity. EMR values can vary between countries and local levels. Admittedly, the definition of EMR should take account of value-free scientific facts but an evaluation step is needed as well as the orientation towards human targets to avoid naturalistic fallacy.
INTRODUCTION
For the assessment of the environmental situation and for the definition of meaningful targets for future development, the results of analyses must be compared with some benchmark, thresholds, baseline or reference system, so-called Environmental Minimum Requirements (EMR) . This is a very important, crucial but nonetheless complicated step of any planning procedure, whether in the framework of landscape planning or of agri-environmental programmes. The term 'Environmental Minimum Requirement' is used on various occasions in environmental policy, also with technical connotations (e.g. Crossrail, 2005) . Regarding the relation between agriculture and biodiversity, the European Commission used the concept of 'Basic Environmental Requirements': "Member States take the appropriate measures in view of the situation of agricultural surfaces used or in view of the productions concerned and which correspond to the potential effects of these activities on the environment. This may allow the Member State to link the granting of aid to compliance with basic environmental requirements relating to biodiversity (COM, 1999) ".
EMR are related to Safe Minimum Standards (SMS) that represent critical attributes (values, range of values or qualitative aspects) for the performance of environmental func-tions. SMS constitute a red line below which the environmental function becomes jeopardised at the level of the study area. The term Safe Minimum Standards (SMS) was introduced by Ciriacy-Wantrup (1952) "In the resource class under consideration, a safe minimum standard of conservation is achieved by avoiding the critical zone -that is, those physical conditions, brought about by human action, which would make it uneconomical to halt and reverse depletion". 'Resources' can be plant and animal species, landscape aesthetic attributes, soils or groundwater recharge. Examples of 'critical zones' are the destruction of a population or its habitat, and soil erosion. SMS are related to the problem of carrying capacity that is often equated with the treatment of critical loads and critical levels (Hettelingh et al., 1991; Nagel and Gregor, 1999; United Nations, 1993) . Its goal is to identify such concentrations of e.g. air pollution and released deposition rates, whereby the ecosystems concerned are able to absorb them by buffering or regenerating them without irreversible changes. Bishop (1993) highlighted the link of SMS to the principles of sustainability: "The goal of the SMS strategy is to increase the well-being of future generations by preserving some species that will prove useful and valuable in the future and that otherwise have been lost". On the premise that critical levels of threats should not be reached, SMS can be regarded as an approach to implement 280 O. Bastian et al. the Precautionary Principle and to operationalise sustainability (SRU, 2002) .
The SMS principle was elevated to a guideline of biodiversity conservation; however, there are many theoretical and practical problems connected with SMS (e.g. Soulé, 1985; Potthast, 1999) . There are no absolute safeties, only probabilities that can be calculated and ranked statistically (Haber, 1993) . For many indicators, there is not enough scientific information available to know when exactly the performance of an environmental function is sustainable or not. Compared with SMS, the EMR approach does not focus so strongly on mostly unknown or hypothetical 'safeties'. Instead of this, EMR are oriented more towards demands or desires of the society for a particular environmental situation. Thus, the EMR concept is a little bit easier to handle than SMS.
Examples of SMS or EMR can be the minimum extent of a habitat and the number of key species present in it for the habitat to fulfil a refugium function, the minimum level of BOD (Biological Oxygen Demand) in surface water to ensure maintenance of biological and genetic diversity in water bodies, the minimum vegetation cover needed on hill slopes for soil erosion to be controlled, the minimum requirement of diversity in the scenery to have aesthetic value (locally!), etc. (Simoncini, 2002) .
Among other applications EMR are needed for the definition of agri-environmental measures. The question is to what extent the environmental situation must be improved to maintain or to recover at least a minimal level of environmental functions? In order to develop a new appropriate methodology of defining agri-environmental targets and related measures tailored to the local (ecological and socio-economic) situation and focusing on the problem of EMR, the EU Commission entrusted the World Conservation Union (IUCN) and partners from six different member states (Estonia, Germany, Hungary, Italy, Sweden and The Netherlands) and Switzerland with the AEMBAC project (Simoncini et al., 2004; Bastian and Lütz, 2006) . The overall objective of the AEMBAC project ("Definition of a common European analytical framework for the development of local agri-environmental programmes for biodiversity and landscape conservation") was to create a tool for the identification, development and evaluation of locally appropriate agri-environmental measures based on the analysis of the state and pressure indicators and the assessment of environmental functions.
EMR describe the satisfactory state of the environment. An EMR is a single value (a threshold) or a set of values (a range) of a state indicator that is assumed to be sufficient for the satisfactory performance of the environmental function analysed. The aim of this article is a contribution to shaping the EMR concept. The application of EMR in the AEMBAC approach will be described, some methodological peculiarities and results of the partner countries will be outlined and possibilities, but also difficulties, arising from the application of EMR will be presented.
MATERIALS AND METHODS
The AEMBAC methodology is based on the identification and analysis of two sets of indicators and their relationships. These indicators are:
• State indicators, which describe the state of each agroecosystem and its ability to perform environmental functions.
• Pressure indicators, which describe the pressures that local agricultural systems exert on the environment.
For each selected state indicator in the study areas EMR are fixed. The crucial question is what are the values of the indicators measuring the most critical aspects of the environmental function in the specific area, which if not matched, the performance of the environmental function could be seriously put at risk? Then, the actual values of state indicators measured in the areas are compared with these EMR. If the actual value of an indicator corresponds to the EMR, the indicator value is stated as EMR-tier = 0. Consequently, indicator values higher than EMR get positive signs (tiers +1 or +2). Negative values signify states that are worse (−1) or seriously worse (−2) than the EMR state with respect to the indicator.
The comparison of the actual situation and the EMR (Tabs. II-VIII) reveals deficits (gaps) caused by impacts that can be exerted by agricultural practices and/or other socioeconomic activities. The results of such a gap analysis help to identify the most important negative impacts that need to be lessened and positive impacts which can be enhanced and that are imputable just to the agricultural activities. This assessment is also suitable for estimating the relative importance of different agricultural pressures simultaneously impacting the same state indicator. In fact, it may also be the case that more than one agricultural pressure would be responsible for the gap measured on a single state indicator (e.g. removal of hedgerows and pesticide use on key animal species). Some agricultural practices can conflict with some environmental functions while complementing others. It is also important to take into consideration that:
• the same EMR value of a state indicator for performance of one environmental function can also satisfy the condition for the performance of another one, or • the performance of different environmental functions needs different EMR values of a state indicator.
Thus, the quality of a permanent grassland poor in species can be satisfactory for its recreation function (the aesthetic value of a meadow full of flowering dandelions -Taraxacum officinale) but not for biodiversity or habitat functions. EMR can also be used to assess the ecological sustainability of the performance of a given environmental function in each study area. If the measured data of a state indicator of the selected environmental function are below the threshold, the performance of this function is not sustainable. If the measured data are on or above the threshold, the performance of the function analysed is sustainable.
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The gap analysis and the sustainability assessment are preconditions to determine effective agri-environmental measures (AEM). If an indicator reaches or exceeds the EMR value, no measures are necessary. AEM counteracting especially serious environmental pressures or supporting several functions at the same time (e.g. planting hedgerows for reasons of biodiversity, aesthetics + soil protection) should have precedence (if they can be financed).
Indicators and environmental targets have to take the variability of European agricultural landscapes and the regional peculiarities (biotic potentials, landscape character) into account (Glemnitz et al., 1999) . The setting of EMR must be done locally (at most at sub-regional level), not at European or national levels.
The EMR and targets should be logical and comprehensible, and the maintenance of the status quo (incl. the restoration of damaged ecosystems) should be regarded as the lower limit. Among the possible ways to identify thresholds (and targets) for biodiversity conservation, for example, from the development potential (of species and biotopes) or from the ecological requirements of existing higher species (in an area), scientifically-based targets and measures can be deduced (assuming that all these species shall be kept) (von Haaren, 1993) .
It is useful to distinguish between scientifically-based and balanced (evaluated) criteria and standards. 'Pure' EMR are only such values that are balanced among scientists and proposed by experts. Thus, the adoption of data from regulations and plans (which have been balanced and evaluated by the society) is limited. The differences between science-driven and society-driven values can be illustrated by the example of soil erosion: agricultural scientists accept up to 10 t soil loss / ha annually, whereas representatives of a sustainable protection of resources demand that soil erosion does not exceed the annual soil regeneration (from the bedrock).
There is no ideal way to determine EMR, various aspects can and should be taken into consideration (as was done in the AEMBAC project). The following reference values for EMR can be used:
• the values of selected state indicators in natural ecosystems performing the function of interest, • the past situation (e.g. in the 1960s, before the large-scale intensification of agriculture in many countries had begun), • the Best Professional Judgement for certain indicators, • data from the scientific literature, or • particular agro-ecosystems (organic agriculture, abandoned fields) where the environmental function was/is performed successfully.
In the course of the AEMBAC project, for the particular countries and study areas different EMR values were determined. This is logical because of the regional peculiarities and the specific approaches and reference systems. However, every partner analysed its own set of state indicators.
The EMR values used in the European study areas by the AEMBAC partners can be classified according to their sources, spatial differentiation, temporal validity, scaling and reasons as follows: Sources:
• scientific literature e.g. share of valuable biotopes, size of field parcels, rate of tolerable water erosion, phosphorus transfer, • discursive (expert teams, stakeholders) e.g. quality and morphology of running waters, edges along waters, • historical landscape situation e.g. number of plant and animal species, • comparison with 'optimal' areas of a similar landscape type e.g. share of valuable biotopes, Shannon diversity, • laws, regulations e.g. quality and morphology of running waters, edges along waters.
For example, the Dutch team (G. Wessel, L. Hein, D. de Groot and E. van Ierland) proposed to take the 1950 numbers of otters, purple herons, common snipes and large coppers as EMR for a healthy population. K.P. Hasund from the Swedish team analysed how much society values various environmental goods and services, landscape amenities and landscape elements. Besides, a series of seminars, meetings and telephone interviews was carried out with members of the project's reference group of experts consisting of 30 persons, including some of the country's most eminent experts in various branches of biology, cultural history, landscape architecture and geography. The Dutch team defined as EMR for the habitat function a benchmark at which there is no foreseeable risk of a decrease in biodiversity. This approach is based upon the socalled 'hard' sustainability criteria, according to which sustainability requires conservation of all currently present biodiversity trading ecological for economic values in one location, and ecological compensation in the next location is not acceptable.
The following classification was applied:
• Spatial differentiation (validity): generally valid, levels of the country, the region, the study area and the partial study area.
Some EMR values were defined for the whole country, but mostly EMR were tailored for the individual study areas, sometimes also for partial study areas (in some German case studies) or for natural ecosystems and agro-ecosystems within a particular landscape (Italy and Hungary). For the German case study (cp. Tab. I), for example, the biotope values, the number of plant and animal species, the size of field parcels, the Shannon diversity, the share of forests, the crop diversity, and the rarity of soils were tailored to the individual study areas.
• Temporal validity: long-term, short-term.
There are fields where EMR relevant over a long time can be defined. But there are also matters where preferences (requirements, opinions) change in the short term, e.g. depending on the state of knowledge.
• Measurement / Scaling (depends on the indicators): qualitatively, semi-quantitatively (ordinal numbers), quantitatively.
• Reasons: The definition of EMR values is based on several reasons (starting points), mainly on ecological reasons or on landscape aesthetic reasons. Thus, the EMR values can vary between different environmental functions. For example, a high amount of bare arable fields is favourable for groundwater recharge. For aesthetic reasons and recreation purposes such a situation would be negative, and forests, meadows and highly-diverse landscapes are much more attractive.
RESULTS AND DISCUSSION
The set of EMR values defined by the AEMBAC partners from the different countries depended from:
• the choice of environmental functions and related state indicators, • the reference systems used, and • the peculiarities of the study areas.
All AEMBAC partners worked in two or three study areas but every partner used a different set of indicators. The following tables give a survey of selected results. For example, Table I shows the EMR values (incl. reasons and comments) for the complexes 'biodiversity', 'landscape' and 'soil' defined for one of the three AEMBAC study areas treated in Germany (Free State of Saxony).
Among the soil functions, the German AEMBAC team (cp. Tab. I) focused on the yield potential (the capacity of soils to produce high amounts of biomass) and on soil erosion caused by water. To define EMR for soil erosion the soil regeneration capacity was taken into account, which depends on the bedrock or the sediment the soil originates from. Considering the threshold values for the classification given by the methodology of Marks et al. (1992) , the following EMR values (depending on the soil classes) were proposed for water erosion in the Große Röder study area:
• soils which can be regenerated by weathering from an inexhaustive bedrock or sediment basis: 10 t/ha*a, • soils on thick exhaustive bedrock or sediments (loess soils, sandy loess soils, soils in floodplains, all sedimentary soils > 80 cm): 5 t/ha*a, • soils on thin exhaustive bedrock or sediments (thin loess soils, thin sandy loess soils, umbric gleysols, bogs, all other soils < 80 cm covering rocks and sediments): 1 t/ha*a.
On a long-term basis, however, a maximum soil loss not exceeding the soil regeneration rate is desired. This target, however, is illusory, especially in cases of agricultural use, but also in forest areas such an ideal state can hardly be achieved. In the literature, various threshold values for soil loss are published, depending on the ideas of each author. For example, Mosimann (1993) distinguishes between long-term and temporary tolerable soil losses, which means values between 1 and 10 t/ha*a. In practice, in traditional agriculture only on nearly flat relief conditions can soil loss rates below 5 t/ha*a be achieved for sensible soils such as loess. But loess layers cannot be restored! On the other hand, farming on such sites, as a rule, should not be abandoned because of the mostly high fertility of such soils.
The conservation of nature and landscape should also pay attention to rare soils. All soil types occupying less than 1% of the total study area are defined as being rare. For areas with a very heterogeneous soil pattern we chose 0.5% (Moritzburg). The following soils are rare (share in %) in the partial study area Moritzburg: Not only the rarity of soil types is a reason to protect them, but also specific soil functions that should be maintained or developed. Therefore, soils with the following ecological characteristics and functions are valuable and worthy of protection:
• Habitat function: soils with extreme water conditions (esp. moisture, drought), trophy (nutrient poverty, limy), high natural dynamics (young soils on weathering bedrock), peat soils.
• Filter, buffer and transformation functions: soils that protect ground-and surface waters against loads by filtering, storage or metabolisation of waste matters. These soils are characterised by high sorption capacity, layers with low water permeability, or high organic activity.
• Carbon storage: soils storing carbon, e.g. peat, potentially impairing the atmosphere. • Yield potential: soils which are able to produce high and very high amounts of biomass.
• Archive function: soils that document natural-and cultural-historical developments. Especially relictic soils originating from the period before the Ice Age, and soils containing relics of ancient forms of land use and settlements are interesting.
The degree of naturalness of soils is a criterion of value, too. Soils with undisturbed profiles, low degree of compaction, without the influence of hydromelioration, anthropogenic acidification, or other impacts become more and more valuable with the decreasing frequency of their occurrence. It is, however, very difficult to identify such soils. Special investigation is needed. On the contrary, all soils transformed, disturbed or impaired by humans are less valuable, depending on the degree of their transformation.
For the water functions, the quality of surface waters and the morphological structure of water bodies are important. A high structural diversity, a morphology of water-courses close to nature, and free interchange for fishes are general targets. Because of the highly diverse situation of the running waters in the study area, it is not useful to define an average EMR for Steffens et al. (1998) . 2 In 1993 2 In -1996 Equivalent to the actual state in the partial study area Moritzburg, known and appreciated as a 'harmonious (agri)cultural landscape'. a whole study area. The ideal state (naturally, no impacts) of running waters would be totally unrealistic even in exploited forest areas but even more in agricultural areas and settlements. Therefore, the EMR values were differentiated according to the land-use pattern of the floodplain and its vicinity, and to the type (origin) of the water. In any case, worsening of the actual state is not allowed.
According to information in the scientific literature (Mander in Bastian and Schreiber, 1999, Voigtländer et al., 2001 ) the breadth of edges along running waters should be at least 10 m for the main rivers and 5 m for tributaries. Generally, all waters should be framed by edges that are not or only extensively used. These edges meet various functions, thus there is no optimal vegetation cover for all purposes. Basically, the edges have to be covered permanently by vegetation; chemicals (incl. nutrients) must not be applied. Table II shows the comparison of EMR values with the actual state for some state indicators in the three German study areas. It is obvious that for some indicators EMR and the actual state coincide, and that partly essential discrepancies exist for others. Besides, differences between the study areas can be established. For example, in the Jahna study area that is characterised by very fertile loess soils supporting a large-scale intensive agricultural production, the target values (EMR) for the share of forests and valuable biotopes are rightly lower than in the other study areas.
For the evaluation of biodiversity, depending on the spatial scale on which data are available, it can be useful to describe patterns of species distribution while splitting values between (semi)natural (i.e. woods, with 'insular' or 'forest interior' species) and agricultural ecosystems (i.e. fields, with 'matrix' species) (cp. Opdam, 1991) . Such an approach was pursued by the Italian team in its faunistical analyses (birds, reptiles) (Tab. III). After calculating EMR, actual values and gaps for the total study area (92.06 km 2 in the Chianti region), the values can be tailored for analyses at the farm level (Tab. IV). Although some plots (km 2 ) provide breeding habitats for 30 or more bird species, so without a gap, the average value for the whole area is below the EMR because of the presence of large monocultures (e.g. vineyards), where no hedges and even no herbaceous layer are present. Moreover, human pressure on riparian strips and running waters does not allow the presence of several species. The absence of ecotones (e.g. field margins, stone walls) drastically reduces or even excludes the presence of lizards. The gap also increases when ecotones are not interconnected.
The Hungarian team emphasised analyses of habitats, birds, plant species and communities, special agricultural practices, landscape (diversity) and groundwater quality (Tab. V). In almost all cases the actual values of indicators (in the Sarud study area) were below the EMR values defined.
In the Estonian study areas for several indicators generally a better actual situation was found than the EMR (e.g. for the number and diversity of carabid beetles and earthworms, functional structure and hydrolytical activity of soil organisms, presence of indicator species, number of crops and breeds, and share of natural areas (Tab. VI)).
The assessment of the Swedish Selaö study area defined different EMR values for biodiversity aspects as well as for historical and socio-cultural issues (Tab. VII). The performance of the major part of the environmental functions, as defined by the landscape indicators, is not satisfactory. A couple of the indicators (dry, point elements and 'biorich' trees) are, however, above EMR. The other landscape indicators are just at the EMR level, and in some cases they are below. Unsatisfactory conditions prevail in the area for the grasslands, vascular plants and especially for wet, point field elements.
The results presented in Table VII shall be explained by means of some examples: The indicator 'Area of permanent grasslands' was about 3.1 ha/km 2 . For the biodiversity functions it was accordingly ranked within the '0' EMR interval. Selaö's small area of maintained pastures entails that the situation is quite close to getting below EMR. Any further reductions in the permanent grassland (pasture) area would undermine the landscape structure for upholding main biodiversity functions to levels below EMR. Cultural-historic and sociocultural values are not at an acceptable level (EMR -1). The acreage of traditional meadows is already nil, implying a drastic loss of historic traces as well as changing landscape character and beauty. Having a joint indicator for all permanent grasslands (meadows + pastures) partly disguises the complete elimination of the mowed meadows. If considered separately they would be far below the EMR to maintain the landscape functions. The acreage of pastures is relatively more important for socio-cultural functions (landscape character, access and aesthetic qualities) than it is for many biodiversity functions, where the quality is relatively more important. As long as there are semi-natural pastures in a not too bad status, recreation and other social services may be provided to some extent, while various flora or fauna values could be lost. It explains why the indicator 'Area of permanent grassland' is ranked 0 respective -1.
The situation of 'dry, linear elements' along the cultivated fields is at a minimum level for providing biodiversity functions sustainably (EMR 0). Linear elements are striking features in the agricultural landscape, resulting from past cultivation technology. Providing scenic qualities and corridors across cultivated land for recreation purposes, they are also important for the cultural-historic functions. The situation in the Selaö study area is unsatisfactory, since the number of linear elements was diminished by field rationalisation. The situation of 'wet, point elements' is quite alarming. Therefore, biodiversity functions are not kept at sufficient levels, and the EMR ranking for biodiversity and socio-cultural functions is −2. The indicator 'biorich trees' is estimated at 19/km 2 , a good state corresponding to EMR +2. The biorich trees promote as many as 1000 species, from bats to owls, beetles and lichens. Biorich trees also have high relevance for aesthetic functions, and they serve educational, identity-forming and spiritual values.
The examples from Switzerland do not only show the comparison between the actual values and EMR, they also include the responsibility (in %) of agriculture (and other causes) for the impacts (Tab. VIII).
Many of these landscape elements were created by the cultivation of the land (i.e. extensively-used meadows, high-stem orchards). Therefore, agriculture was responsible for the high Data from agricultural P -8 (bumblebees) in agricultural K -10 monitoring programmes K -12 landscape Cultivation of local varieties 60% (of total cultivated areas should be covered) 70% Share of threatened local P -1% Realistic estimation P -0.5% breeds K -5% K -2% Crop rotation 4 BPJ P -5 K -4.5 Average field size (ha) P -4.0 Considering the P -6.5 K -1.2 historical land pattern K -1.2 and the current situation Share of natural and semi-P -18% Historical data P -17.04% natural grasslands K -16% K -14.48% Share of natural areas (%) P -40 Historical data + BPJ P -42 K -70 K -59 Presence of traditional P -25% Requirements to P -15% buildings and use of K -40% maintain the landscape K -30% traditional building materials character Share of traditional fences K -10 Peculiarity of the region K -7.5 (m/ha) species diversity attained in the cultivated land. The clearing of the open landscape, the amelioration and rationalisation measures, led to the removal of exactly those landscape elements. For this reason, agriculture has a high impact on these valuable biotope types. This also corresponds with the destiny of linear landscape elements; for example, the removal of hedgerows or the canalisation of water bodies.
If we are willing to reach concrete results in conservation of biodiversity and landscape conservation there is an evident necessity for assessing what are the benchmarks that should not to be trespassed. If we do not assess those benchmarks we will assist in future years in the continuous extinction of biodiversity at the alarming rates we are witnessing today. To be able to measure and monitor impacts the definition of an adequate baseline for reference is unavoidable. EMR are also useful for promoting environmental awareness, forcing proper political actions and determining the effectiveness of local (agri-)environmental programmes (Simoncini et al., 2004) .
To find a benchmark or 'red line' (the EMR) for state indicators is, however, very difficult both in terms of practical determination and in terms of the validity of results. For example, in landscapes where the natural habitat is highly fragmented, methods based upon species distribution data and population viability analyses alone can have several flaws, while a metapopulation approach should be used (Verboom et al., 2001) . We have to cope with the lack of national and regional target systems (Jänicke and Zieschank, 2004) . Existing target values are often insufficiently justified and not suitable for achieving the objective. For example, a declaration about the minimum degree of diversity in a cultural landscape which should be achieved does not yet exist (Menge, 2003) . We should also think about the immense variety of potentially harmful substances and conditions, impacts and affected systems that should be taken into account.
It turned out that -according to the countries and the study areas -the EMR of the AEMBAC partners came into being in quite a various manner depending on the available sources, the state of knowledge, the landscape character and the reference values (e.g. historical situation, natural or semi-natural ecosystems, model landscape). The historical situation can provide only a rough orientation, since a return to the ancient state is mostly not realistic, e.g. due to the totally changed socioeconomic conditions.
The tables gave an overview of some indicators and related EMR values used by the partners in the AEMBAC project. It is obvious that the data vary from country to country but also between the study areas within one country. Consequently, it is hardly possible to compare data and areas. This cannot be regarded as a shortcoming of this methodology (only) because it is tailored to the local level, and the specific situation in the study areas (e.g. the data availability, different reference systems, the landscape character or the 'normal' spectrum of species and biotopes) must be taken into consideration.
The varying basis of assessment in the partner countries finds expression that, for example, in the Hungarian and in the Swedish study areas in almost all cases the actual values of indicators were below the EMR values defined, whereas in Estonia the actual state of many indicators was above the EMR. Attention should be paid to the principle that the ecological situation does not become worse; if necessary, these EMR values should be questioned. In the special case, a less intensive (agricultural) use of the Estonian study areas could be the reason, or the Hungarian and Swedish experts applied higher standards. The average size of parcels (of arable land) in both Estonian study areas is much lower (1.2/6.5 ha) than in the German ones. Data from the literature for optimal field sizes vary between 10 and 40 ha (see Tab. I); for the 'harmonious' model landscape of Moritzburg we fixed 15 ha as acceptable (Bastian and Lütz, 2006) . The consideration of the historical land pattern and the favourable current situation can be regarded as the reasons for the low (actual and EMR) values for the average field size in Estonia (see Tab. VI).
In many cases, it is useful to regard agricultural landscapes not as homogeneous entities but as patterns of (semi)natural ecosystems and agro-ecosystems. Thus, both types should be treated separately when defining EMR and calculating gaps (Tabs. III, IV). For farmland it is not justified to use reference values derived from (semi)natural ecosystems. That would run counter to the sense of agri-environmental measures that aim at an environmentally-friendly agriculture but not at its abolition and the return or transformation to a natural environment. (Semi)natural ecosystems can provide only a rough orientation.
We also have to highlight the fact that different EMR values for the same indicator can be defined, which are specific to the various environmental functions. Recreation, biodiversity (nature conservation), (intensive) agriculture and forestry have quite different requirements. It is quite logical to evaluate the functions differently depending on the particular character of the landscape in the study area. For example, in highly productive agricultural landscapes concessions as regards biodiversity and recreation values must be made, since a largescale afforestation to increase the share of forests would reduce the food production function excessively. That is why we proposed only the doubling of the presently very low share of forests and valuable biotopes in the German Jahna study area (to 3%/5%). In contrast, the share of forests and valuable biotopes is very high in the biosphere reserve 'Upper Lusatian Heath and Pond Landscape' a further increase is not necessary (Bastian and Lütz, 2006) .
To assess the responsibility of agriculture and its different/special activities for the environmental situation in an area is not easy to calculate, however, it is helpful to apply the principle that the 'person' who causes damage must bear the cost, and to propose suitable agri-environmental measures.
The general difficulty of defining EMR values finds expression, for example, in the problem of soil erosion. There are quite different points of experts' views and bases of assessment. It can be distinguished between temporary tolerable and long-term soil losses, taking the regenerative capacity of soils into account. The practicability of such strict EMR values, however, is low: in most cases agriculture is not able to meet such demands.
Yet, scientific knowledge of ecosystem complexity and functioning (e.g. the habitat requirements of some species, the impact of some farming measures on species and their populations, or the relationships with human society) is far from being complete, so possibly significant lack of information can impair the possibility of achieving precise results on some ecological issues, or can orient the choice of the aspects to be analysed. What is an ecological equilibrium, and what is the balance of nature? When are they impaired or damaged?
Which utilisation or which development is sustainable? Only for some environmental issues, such as soil erosion, can plausible EMR be derived mainly from (natural) scientific facts. For the whole reach of biodiversity all attempts to define target values (e.g. "How many and which species should live in a particular area?") have resulted in deep controversies (cp., Glemnitz et al., 1999) .
For many indicators, there is not enough scientific information available to know when exactly the performance of an environmental function is sustainable or not. The lack of knowledge and methodological difficulties also found expression in the definition of EMR in the AEMBAC project. Most of the existing values are based on 'soft' data, on conventions and goals defined by the society or by groups of people.
However, fundamental (philosophical) problems must also be mentioned and discussed. Thus, we have to see that there is a 'scientific illusion' carried by the definition of EMR (and SMS) . Such values (benchmarks) cannot be derived from scientific data or knowledge only. Of course, scientific fundamentals are very important when determining thresholds, but they can be only the first step while defining EMR. A priori, ecological facts are free of value, that is why it is not possible to draw conclusions (normative statements) from the actual situation (descriptive statements). Nature has no inherent goals. Such goals or reference values are fixed by an observer in the sense of his questions and interests. According to the predominating scientific and philosophical view, the answer cannot be found in nature, an evaluating decision is required. From this perspective, those states and/or processes in nature are selected that are preferred for the human being, the society, or for other species.
There is no reason to consider a situation found in nature automatically 'normal' and desirable only because of its existence. That would be a wrong conclusion, a naturalistic fallacy (SRU, 1994) . Hume (1740) long ago pointed to the dichotomy between 'being' and 'should be'. Moore (1903) introduced the term 'naturalistic fallacy' for the deriving of norms from nature. Eser and Potthast (1997) stressed the conceptual distinction between objective and value-free scientific facts and strictly subjective valuations, and they emphasised that it is not justified to derive quality targets for ecosystems of landscapes from (natural) sciences.
Evaluation needs discussions and commitments of the society, targets and political decisions. Minimum areas of key or target species (e.g. Jedicke, 1994) or population vulnerability analyses (e.g. Henle et al., 1995) can function as grounds for the management of a landscape, the definition of EMR or the design of protected areas. The question if the presence of a species is desired in a particular landscape, however, has to be answered by the human society, the people administrating and acting in a landscape, thus politically.
What we need are goals (landscape visions, leitbilder) for the different landscapes to compare the actual situation with the target situation. Landscape visions (leitbilder) include landscape-ecologically, scientifically-based parts. It is a matter of ecological norms, minimal demands (constraints), limits of threats (impacts) and carrying capacity, which are to be considered in order to enable a landscape-specific sustainable 290 O. Bastian et al. development (Bastian, 1998) . Environmental goals can be proposed by scientists for their implementation, however, political decisions are necessary, and also social and economic aspects must be taken into consideration.
Notwithstanding the role of human evaluations in defining EMR values, we should not overestimate the significance of policy targets fixed, for instance, in existing environmental regulations (such as that of 50 mg/litre of nitrogen in water, EU Nitrate Directive 98/83/EC, or 1.4 Livestock Unit per hectare). Such values cannot be taken as references to determine EMR, because they are already the results of a political, social and economic compromise with ecological objectives. The recent example of the agreement on the Kyoto Protocol on reduction of greenhouse gas emissions, where the policy target was set at the level of 5-8% reduction of 1990s levels, when the scientific community was asking for a reduction of 60%, explains well what a difference in values can exist between the scientific and political assessment of a phenomenon (Simoncini, 2002) . That means, ideally EMR should be science-based, not (only) value-based, to avoid arbitrariness (cp. van der Werf and Petit, 2002) .
CONCLUSION
The crucial step in environmental (incl. landscape) planning processes (and, thus, also of the AEMBAC methodology) is the definition of benchmarks, so-called Environmental Minimum Requirements (EMR). Due to the complexity of the ecosystems and the partly poor ecological knowledge, the definition of scientifically-based EMR is difficult. But there are also fundamental problems with EMR, because value-driven aspects in defining EMR go beyond the 'pure' scientific analyses, and the danger of naturalistic fallacy cannot be denied. Admittedly, EMR should be based on the scientific knowledge available, but in the end, limit values, requirements or targets have to be defined by human society. The society represented by the relevant stakeholders must be involved, absolutely. But this is also a chance to define realistic and meaningful, balanced targets to implement the three columns (ecological, economic and social issues) of sustainable development.
Further research should address aspects of suitable indicator systems, carrying capacity (thresholds) and long-term effects of environmental influences caused by agri-political decisions. To improve AEMBAC methodology, further studies should try to standardise the set of indicators as much as possible, without ignoring the peculiarities of the particular countries and areas. Indicators and EMR should also promote environmental awareness and force proper political actions and measures. In this perspective it is necessary to focus on a set of practicable indicators suitable to characterise the performance of the various environmental functions, to specify EMR values for the particular areas on regional or local levels, and to involve scientists, farmers, politicians and other relevant stakeholders in the area.
